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Abstract. Despite the emergence of advanced design and modelling technologies, graphic sketching remains one
of the primary tools for solving numerous professional tasks in design. The study aimed to identify priorities and
the scope of the application of sketching, particularly its digital counterpart, in modern design practices and to
evaluate its efficiency and rationality in communication, creative, and presentation tasks. The research employed
methods including the analysis of information sources in design theory, examination of the properties of tools for
shaping objects in architectural, industrial, and environmental design, as well as structural-system analysis and
the generalisation of research findings. It was found that, in design practice, sketching is an effective visualisation
tool capable of conveying key design concepts and assumptions through a system of graphic symbols reflecting
the author’s style. The speed of capturing an image, the freedom of modelling, and the naturalness of image
creation inherent in sketching determine its rational use in creative processes and in the modelling of design
forms. It was also found that digital sketching has expanded functionality: it simplifies geometric construction,
supports the integration of 3D and CAD models, and provides extensive possibilities for colour and texture
variation and for the transformation of graphic elements. Based on the analysis of sketching software, priorities
have been identified regarding the use of digital sketches in representational visualisation tasks. Their arsenal of
form-shaping resources and potential productivity has been outlined both at the stage of creative idea generation
and at the stage of modelling morphological, colour-textural, constructive, and functional properties of designed
objects. Prospects for synthesising digital technologies with hand-drawn graphics in the form-making process
were considered. The practical significance of the results lies in the potential application of theoretical principles
in artistic design practice, their integration into the educational process for art and design specialisations, and
further studies in art history, cultural studies, architecture, and design
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INTRODUCTION

The beginning of the 21% century marked the digiti-
sation of design culture, prompting a transformative
shift in the perception of fundamentally new tools for
visualising design objects. The phenomenon of re-eval-
uating the role of traditional graphic tools in commu-
nicative and formgenerating processes coincides with
their convergence with computer technologies aimed
at continually expanding the arsenal of modelling capa-
bilities. Research on graphic tools for project presenta-
tion and communication is closely tied to design theory
and practice, as the results of shaping procedures often
depend on visual modelling methods. In this context,
revisiting sketching - a rapid drawing technique that
establishes a constructive and plastic basis for design
solutions - becomes particularly relevant. The study
focused on its digital counterpart, which has gained
popularity among designers due to the development of
technical devices such as graphic tablets for data input
and processing.

Research by D.R. Novica et al. (2023) provided a
systematic literature review investigating drawing as
a method for idea generation in design education. The
authors emphasised the rationality of using sketches,
highlighting their importance in ideation processes re-
gardless of whether they are created on paper or dig-
itally. The relevance of drawing is associated with its
potential to foster learning processes as well as crea-
tivity in various fields, as confirmed by Ch. Masi (2021).
The theoretical principles of this study provide a basis
for understanding the effectiveness of intellectual ac-
tivity associated with the main stages of the drawing
process. In the study by M. Abdullah et al. (2024), the
necessity of integrating drawing practices into higher
education was substantiated. The authors argued that
drawing can enhance students’ ability to think crea-
tively and visually in both academic and professional
contexts. Overall, this research emphasised the signif-
icant potential of drawing in professional training. Aus-
trian professor G. Hasenhiitl (2020) found that in the
development of design visualisation, the perception of
the role of hand drawing has changed, while visualis-
ation is acquiring new forms of diagramming, coding,
and modelling within the paradigm of systems design.
Considering the advantages and disadvantages of hand
drawing in engineering design, graphic design, and art
education, the author outlined future prospects for the
application of manual drawing.

L. Tan et al. (2025) found that architectural draw-
ing is not only a means of conveying information but
also a unique visual language capable of expressing
architectural concepts, cultural memory, and social re-
ality, thereby forming a visual archive with historical
depth. M. Fakhry et al. (2021) identified the advantag-
es of hand-drawn graphics as enhancing both the lev-
el and scope of innovation and creativity, ensuring the
originality of physical prototypes and the constructive

accuracy of details. However, the disadvantages includ-
ed increased time costs for creation, especially for mod-
ification. It complicates the removal of elements, and
there is no “undo” function. O. Paans (2024) examined
practical techniques for stimulating creative thinking
through linear drawing in the context of architectural
design, emphasising that hand-drawn lines play an ir-
replaceable role in the creative process.

In the article by architect and educator M. Chari-
tonidou (2022), Frank Gehry’s creative sketches were
analysed at different stages of his projects, during the
sequential transformation and concretisation of ar-
chitectural concepts. Gehry’s sketching process was
compared with that of renowned architects E. Miralles,
A. Aalto, B. Tschumi, and Le Corbusier. The impact of
sketching on final design decisions and the evolution of
form-making was examined. The link between Gehry’s
use of continuous line and the function of sketches was
analysed, as well as the role of sketches in reinforc-
ing the kinaesthetic connection between action and
thought. An analysis of various methods, approaches,
techniques, and strategies in the arsenal of artists, de-
signers, and other professionals in visual creativity was
conducted by S.G. Pashukova et al. (2023). The authors
noted that applying different sketching methods allows
the identification of the most effective approaches to
working with ideas and concepts. The results showed
that sketching fosters the development of creative
thinking, improves communication in creative teams,
and contributes to success in creative professions.
The study also explored unconventional applications
of sketching, such as B. Kim & E.-C. Jung’s (2023) ap-
proach to using sketches for conceptual combination
and innovation.

The review conducted underscored the relevance
of issues associated with the use of sketching and its
digital counterpart in artistic and design activities.
Comprehensive research is required to investigate
sketching tools integrated with digital technologies in
order to expand their functional capabilities. The re-
search aimed to identify the priorities for the applica-
tion of digital sketching tools in contemporary design
practice, to assess their rationality and effectiveness in
presentation, communication, and design search tasks
for artistic form creation, and to define the boundaries
of sketching in relation to its digital transformation.

MATERIALS AND METHODS
The basic method chosen was system analysis, which
allowed the examination of individual elements within
the complex set of means for visualising design deci-
sions, their interrelations, interaction, and functioning
as a whole. Theoretical methods of analysis and synthe-
sis, formalisation by analogy, observation, comparison,
and comparative-typological analysis were applied.
The method of analysing the structural features of

Art and Design Vol. 9, No. 1 35



Digital transformation of sketching...

design tools, both traditional and modern, for the cre-
ation of form in architectural objects, industrial design,
and environmental design, as well as the latest digital
formats for image visualisation, was also used. To iden-
tify key factors in the formation of project visualisation
during the stages of societal evolution and to systema-
tise the process of sketching development, a historical
approach was employed. The methodological orienta-
tion of the research is based on classification and typo-
logical approaches, which reveal the forms and range of
visualisation tools, highlight contradictions, and iden-
tify problem areas at the present stage of development
of project visual means. The research focused on theo-
retical studies that directly address the identification of
specific aspects of the creative process in engineering
and design, as well as on studies aimed at systematising
innovative approaches to solving tasks characterised
by a certain level of uncertainty. The focus of the article
lied on studies directed at developing tools that allow
the more effective generation of innovative ideas based
on scientific knowledge and technologies. The material
for the research consisted of competition projects and
portfolios of architects and designers. The examples of
objects selected for analysis were taken from scientific
literature, the official websites of design studios, and
software developers. Specialised databases (Scopus,
Web of Science, Google Scholar) were used to search for
information sources on this topic, to conduct citation
analysis, to access openaccess archives, to apply key-
words and search operators, and to use machine-learn-
ing algorithms for searching and recommending arti-
cles that match the researchers’ interests.

RESULTS AND DISCUSSION
Sketching was previously considered one of the main
tools for creative exploration in the modelling stage of
the compositional-plastic and colour properties of an
object. Researchers agree that through sketching, the
first methodological ideas about the object and the se-
quence of the design process are predominantly formed
(Barreca, 2023; Giesecke et al, 2023). The earliest
known uses of graphic sketches in land management,
construction, and the creation of sacred and public
objects date back to ancient Egypt, Mesopotamia, and
Greece. The complex image technologies of antiquity
(clay and wax tablets, valuable papyrus manuscripts)
have been preserved in historical tradition. Only with
the advent of paper did graphic representation become
the primary means of preserving and transmitting in-
formation about existing buildings, and later, of creat-
ing designs for future structures and descriptions of
engineering mechanisms. Technical illustrations from
the Gothic era that have survived provide insight into
the role of drawings in the medieval construction in-
dustry. They appear schematic, with predominantly
axonometric views, and are characterised by a lack of
precise rules of measurement, scale, and proportion.

Some sketches were likely used to depict construction
joints and decorative details or to illustrate building
techniques. It is believed that builders of the Gothic
period used these images to construct supporting col-
umns, Gothic windows, and stones with the necessary
profiles (Smith, 2005). One of the first examples of us-
ing drawings as a tool for design activity is considered
to be the work of Leonardo da Vinci - graphic models
representing images of future mechanisms, buildings,
and works of art (Fig. 1). During the Renaissance, the
sketch became a means of conceptualising ideas that
preceded the realisation of projects, thereby changing
the paradigm of construction. At that time, architects
gained the right to authorial control over the realisa-
tion process, thus requiring visual means to record the
fundamental ideas about a structure.

Figure 1. Drawings by Leonardo da Vinci - some
of the first examples of project representation
Source: F. Zoellner (2014)

In the 20" century, sketching became a component
of the professional language of designers, allowing
them to capture the idealised image of a future crea-
tion in their imagination. The combination of drawing
and drafting methods, together with the use of vari-
ous means of representation, formed the traditional
culture of design at that time. Production graphics be-
came a progressive driving force of design, and sketch-
ing turned into a strategy for project exploration. The
sketches of 20%"-century architects demonstrated the
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depth and conciseness of graphic expression in design
ideas, generalised through a minimal number of lines
(Fig. 2). Traditional artistic and design graphics, before
the advent of digital tools, were at the core of design
processes, using various means to model spatial-scale
relationships between objects and to interpret and
transform environmental forms

Figure 2. Sketch as a means
of conceptualising design ideas
Note: works by outstanding 20"-century architects
Source: K.S. Smith (2005)

The digitisation of project culture has led to a re-
assessment of the established methods of design that
prevailed throughout the 20™ century. Strategies for
the graphical exploration of design forms have changed
with the active development of 3D modelling and ren-
dering tools, as well as with the automation of design
and drafting work. The abandonment of sketching in
project practice began to be observed among design-
ers of the digital generation during the rise of comput-
er-aided form-making methods at the beginning of the
215 century. In scientific discourse, questions regarding
the appropriateness and effectiveness of hand-drawn
image techniques in architectural and design formmak-
ing processes are increasingly being explored (Gomez-
Tone & Raposo Grau, 2024). For example, the book by
D.R. Scheer (2014) can be considered an analysis of the
causes and consequences of the displacement of draw-
ings by computational tools in architecture. According
to the author, the use of drawing and drafting graphics
long defined the architect as central to the design and

construction process. The replacement of drawing with
Building Information Modelling (BIM) and computa-
tional design has led to a transformation of architectur-
al thinking, as well as to a reduction in the architect’s
role in construction. Among the main consequences of
the digitisation of design processes, D.R. Scheer identi-
fied the dominance of efficiency criteria in evaluating
design decisions, the reduced influence of architects
on design, the loss of the human body as the universal
foundation of design practice, the rethinking of geome-
try’s semantic field, and changes in the nature of design.

However, the current state of project culture
demonstrates a trend towards an increasing demand
for sketching in design fields, particularly in architec-
ture, environmental design, graphic design, and indus-
trial design. There are several main factors contributing
to the popularity of sketches in the digital age. These
include the illustrative aspect, which involves present-
ing a design idea through graphic techniques based on a
“live” hand-drawn line with characteristic elements and
accessories (hatching, stamping, etc.). In contrast to
technical drawing, with standardised line thicknesses
and types, minimalistic projections, uniform elements,
and conventional symbols, sketching is significantly
different. It includes random, chaotic artefacts inher-
ent in a handmade style, thus making the image more
playful and emphasising the connection with the au-
thor and the process of their thinking. The expressive-
ness of modern digital design graphics is achieved by
combining sketching techniques with vector drawings
and images formed through 3D modelling. The graphi-
cal toolkit of sketching allows a work to be expressive,
making it more noticeable and unique. The expressive
techniques of hand-drawn graphics can evoke a broad-
er palette of emotions and associations. In an era sat-
urated with monotonous “artificial” content, a sketch
truly stands out through its personal, authorial touch.
Monotonous graphic representations of design objects,
such as renders created using physically accurate im-
age calculation algorithms, create a feeling of “visual fa-
tigue”, which, in turn, leads to a demand for unique
graphics. The pursuit of photorealism in the presenta-
tion of design objects has reached its peak, as the effects
of artistic photography no longer always create a strong
emotional impact on the client. Thus, among designers,
there has been a noticeable search for new techniques
of graphic expression. Furthermore, the non-photore-
alistic approach to image creation is oriented not only
towards conveying information about the object as it
is perceived visually, but also as it is understood cog-
nitively (Szot, 2020). Therefore, such a presentation
method can enhance the effectiveness of perceiving the
general aspects and assumptions of a project.

In the evolution of computer technologies, styli-
sation as sketching has developed as one of the meth-
ods for presenting architectural and design objects.
Non-photorealistic rendering (NPR) techniques have
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been embedded in many computer-aided design (CAD)
and 3D modelling software programs (Szot, 2020). In
the professional community, experiments with visual-
isation techniques include creating graphic representa-
tions of architectural objects using the traditional
language of design drawing. Specifically, among the
graphic works of the well-known professional architec-
tural visualiser and head of the “Design Distill” studio,
A. Hogefe, there is a piece titled “Mountain Lodge In-
tro” (Fig. 3). In this work, the author used the geometric
outline of the model and falling shadows created in the
3D program SketchUp, combining them with textures
applied in the raster editor Photoshop. This example
demonstrates the practice of creating a sketch through
the digital processing of ready-made images, although
visually meaningful forms can also be created from
scratch using similar methods.

Figure 3. Digital imitation of sketching techniques
in modern architectural visualisation
Source: A. Hogefe (n.d.)

The growing popularity of sketching is also tied
to the promising development of its formgenerating
resources. An effective sensorimotor connection is a
distinctive feature of graphic form-making that ren-
ders the creative process tactile and expressive. The
freedom of expression inherent in drawn sketches
provides significant advantages over other modelling
tools. Renowned educator J. Itten (2023) emphasised
the importance of exercises for the coordination of
body movements in the educational process. According
to him, the realisation of the sensory content of a sin-
gle form through bodily movement makes it possible
to repeatedly return to the perception of all forms. In
this context, contemporary scientific studies deserve
attention. For instance, G. Leandri (2022), in their doc-
toral dissertation, demonstrated that motor activity

associated with hand drawing leads to an increase in
the amplitude of electroencephalographic responses
compared to CAD drawing. According to the author, this
evidence strongly supports the hypothesis that creativ-
ity can be enhanced through movement during manual
image creation. In the process of graphic modelling, op-
erations such as exploring design ideas through varia-
tions of prototypes, their analysis, and comparison are
performed. A sketch allows for the rapid recording of
visual images during brainstorming, their alteration
and editing, the transformation of a form’s outline at
the early stages of visualisation, the investigation of
component relationships, and a focus on nodes and de-
tails. Essentially, a sketch serves as a visual support for
the conceptual reflection on a design idea (GomezTone
& Raposo Grau, 2024; Valenga, 2024). It is believed that
the deliberate incompleteness of a sketch stimulates
the imagination, encouraging the creator to transform
the designed form in pursuit of its maximum expres-
siveness (Barreca, 2023).

Despite advancements in computer tools for 3D
modelling and vector constructions, their limitations
can negatively impact creativity by narrowing the range
of possible solutions. Editing vector or 3D graphic ob-
jects can also be challenging due to their complex par-
ametric interconnections. Furthermore, the lack of a
sensitive sensorimotor link and material contact during
the creation of digital objects reduces the controllabili-
ty of the process. It is generally considered that impor-
tant barriers in the development of computer graphics
were overcome with the introduction of the electronic
pen, which mimics the natural movements of the hand
in creating lines and shapes. Unlike a mouse, a pen re-
sponds not only to relative movements but also to ab-
solute ones (if the pen is placed in another area of the
tablet, the cursor moves accordingly). One of the first
graphic tablets appeared in 1984, namely the BitPad
from Summagraphics. As it lacked an integrated screen,
it required an external monitor to display images. The
next significant milestone in computer graphics, which
improved visual-motor coordination, was the advent
of screen-integrated tablets. These devices merged the
tablet and monitor into a single unit, revolutionising
digital drawing. Screen-integrated tablets began to ap-
pear in the 1990s, with a notable breakthrough made
by Wacom in 2001 with the introduction of the Cintiq.
This was the first commerecially available product with a
touch screen that allowed artists to draw directly on the
display using a stylus. Such devices have since become
the cornerstone of modern digital drawing tablets and
are widely used by designers, artists, and illustrators. In
2025, the majority of smartphones and tablets support
on-screen drawing, thereby stimulating the develop-
ment of digital sketching.

The development of digital tablets and pens ne-
cessitated the creation of software for sketching. Mod-
ern graphic applications extend the possibilities of
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traditional drawing by providing tools that significant-
ly enhance the formative and functional potential of
this technology. The integration of tools for geometric
constructions, templates, stamps, layer manipulation,
perspective grids, and zooming optimises the creation
ofboth planar and spatial images. While preserving the
natural plasticity of hand-drawn art, digital sketching
simultaneously introduces new tools and features that
combine the conceptual freedom of sketching with the
precision of digital space (Makarouni, n.d.). Sketching
applications can be divided into those designed for a
wide range of artistic tasks and those tailored to the
creation of images for 3D architectural environments
or industrial design. The primary distinction lies in
the available toolsets. For example, Sketchbook (n.d.)
is a well-known and user-friendly application offer-
ing approximately 100 customisable digital brushes
that simulate pencils, markers, airbrushes, paints, and
other media. It also includes features such as dynam-
ic symmetry for mirrored pen strokes and geomet-
ric tools such as traditional rulers, templates, ellipse
guides, and French curves. In terms of supporting de-
signers and illustrators, Procreate (n.d.) embodies the
idea of a mobile art studio. Beyond technical sketch-
es, Procreate offers tools for expressive sketching, il-
lustration, and animation. It provides a vast array of
brushes that imitate handcrafted techniques, colour

palettes, and visual effect settings. It also supports
3D model drawing with a built-in lighting studio, 3D
animation export, and AR capabilities. Features such
as QuickShape, StreamLine, DrawingAssist, and Col-
ourDrop, together with image-editing tools such as
Transform, Warp, and Blend, simplify sketching tasks
(Procreate, n.d.).

Morpholio Trace exemplifies the diversity of tools
available for spatial design sketching. According to its
developers (Morpholio, n.d.), it combines the elegance
and efficiency of sketch production with the intelli-
gence and precision of CAD. The application offers
sketching tools, including pens, specialised rulers, lay-
er management features, and a stencil library, enabling
designers to develop a personal graphic presentation
style. Its advanced 2D drawing capabilities include
intelligent colouring for regions, instant scaling for
setting precise drawing parameters, and automated
guide grids for constructing spatial images in central
projection systems. Additionally, the application inte-
grates 3D models into the sketching environment, an
essential feature for modern design processes that
rely on 3D modelling. Its AR technology allows draw-
ing over photographs and creating 3D models from
video scans of spaces. Figure 4 illustrated the range
of graphic language and project tasks achievable with
digital sketching.

Figure 4. Sketch created with Morpholio Trace
Note: a - architect ]. Gregg; b - student T. Kok; ¢ - landscape designer C. Roy

Source: Medium (n.d.)

In addition to applications designed for creating
sketches and demonstration drawings, the field of
digital sketching includes tools that integrate draw-
ing techniques and stylise CAD drawings. One such
program is Rayon (n.d.), which features an internal li-
brary of objects and strokes, thereby simplifying pro-
cesses such as composition and the creation of mood
boards for idea presentation. One of the newest and
most promising areas in the development of sketch-
ing software is the creation of 3D sketches in a virtual
environment, where lines are defined by hand move-
ments within a threedimensional coordinate system.
Gravity Sketch is regarded as one of the most interac-
tive tools available. Every stroke is transformed into a
SubD surface, NURBS geometry, or a polygonal mesh,

which can be freely edited in any modelling software.
Gravity Sketch, accessible through virtual reality or a
computer, stores all projects in a shared virtual stu-
dio, which, according to the developers, is ideal for
brainstorming sessions and design reviews. However,
the effectiveness of such tools requires further em-
pirical investigation. For example, data presented in a
study by M. Lorusso et al. (2020) showed that VR sys-
tems do not offer significant improvements compared
with traditional sketching tools used in graphic and
screen-based interactions. Additionally, VR systems
can cause physical fatigue during user interaction. A
detailed comparative analysis of digital sketching ap-
plications, their advantages, and their limitations is
presented in Table 1.
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Table 1. Comparative analysis of digital sketching applications

Application Key features Advantages Limitations
name
A fully functional brush system (extensive User-friendly interface for
customisation options), works with layers rapid sketching; Does not support 3D;
Sketchbook | and blending modes, drawing tools (guides, | historically a free or affordable | inefficient for precise work
rulers, symmetry), transformation and alternative with a strong brush | with scale and dimensions.
perspective tools. library.
Advanced brush system with extensive [Pad-centric (officially iPad/
Implements the concept of a .
parameter control, fast performance on . . iPhone only);
k o . mobile art studio; ]
iPad (optimised for Apple Pencil), layers . . less focused on architectural
Procreate . . - support for working with 3D L .
with blending modes, transformation tools, ) and precision CAD operations
. s files;
effects, and advanced rendering capabilities; auemented reality SUPDOLt (lacks tools for scaled
3D model drawing function. 8 ty support. drawings and specifications).
Advanced 2D drawing features: intelligent Sketch m(')dellm.g of spatial . i .
) design objects; Paid (subscription or premium
colouring of areas; . L
) . . strong focus on architectural | features); although it includes
automated grid guides and drawing . . ; .
. ; workflow (site sketching, CADoriented tools, it is not
Morpholio assistance; . . ;
. . . . construction administration, a full-scale 3D CAD package
Trace integration of 3D models into the sketching . . -
space: mark-ups); (primarily a tool for sketching,
pace; . repeatedly recognised by annotation, and light
tools for markup, scaling, measuring, and 1 s .
. specialised publications; drawings).
collaborative layers. .
augmented reality support.
The ability to create mood boards; Positioned as a “one-stop” Limited artistic environment
focus on architectural drawing and solution for floor plans and (not intended for detailed
Ravon presentations: rapid creation of drawings, | architectural documentation; | brush drawing or illustration);
y editing of plans, conversion of PDFs into emphasises speed and limited 3D modelling
editable formats, tools for specifications and simplicity compared with functionality (focus on 2D
visualisation. complex CAD packages. planning and documentation).
Easy to learn for basic 3D
3D modelllng with a simple .1nterface: m0(.ie1 modelh.ng; large. ecos.ystem Limited to 3D modelling;
creation, components, plug-ins for rendering | of plug-ins and libraries (3D does not support 2D freehand
SketchUp and analytics, integration with BIM and Warehouse); . PP .
. . drawing; commercial features
SketchUp Pro for professional workflows; suitable for both conceptual (Pro/Studio) are paid
web version available. modelling and the preparation paid.
of working models.

Source: official product pages

Thus, the priority direction in sketching develop-
ment may be considered the synthesis of handdrawn
image creation on planar media (screen or paper) with
digital processing technologies, accompanied by the
further expansion of the functional capabilities of de-
sign graphics. Existing effective 3D sketch-modelling
tools (such as SketchUp) are limited in terms of control
methods, primarily relying on the positioning of control
points in orthographic projections. The results indicat-
ed that, despite the digitisation of design culture and
the implementation of new information-based process-
es in form-making, the hand-drawn sketch remains the
most effective form of visual communication, as well as
a primary tool for creative exploration and conceptual-
isation in the early stages of design. This finding is con-
sistent with G. Barreca (2023), who found that drawing
continues to be one of the most immediate and effective
tools for formal exploration and conceptual synthesis,
as it is the only medium that enables thinking, design-
ing, and communicating purely visually. The author em-
phasised the efficiency and expressiveness of sketch-
ing, noting that its unfinished nature leaves space for

40

collective imagination. Regarding digital sketches, the
findings suggest that the effectiveness of digital sketch-
ing applications may be subjective, depending on the
designer’s creative style, cognitive approach, and the
nature of the task. This corresponds with the conclu-
sions of C. Ranscombe & W. Zhang (2021), who exam-
ined motivational factors associated with the balance
between visualisation quality and the time and effort
invested. Among the advantages of digital sketching, the
authors highlight the possibility of detailed elaboration
and further iteration in concept development. Problem-
atic aspects include logistical issues related to access to
digital tools, as well as designers’ views on trade-offs
between cost, accuracy, detail, and aesthetics.

N. Yildizoglu (2024), in comparing traditional
sketching with digital design tools, argued that tradi-
tional sketching is fundamental and vital at the con-
ceptual stage, while computer-based methods are
more suitable for the design development stage, as
they provide greater precision and efficiency. The au-
thor concluded that integrating digital tools with tra-
ditional sketching enhances creative exploration and
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problem-solving. The rationale for digitising sketches
is highlighted in D. Dzurilla & H. Achten (2021), who
noted that, while the pencil-and-paper paradigm is
powerful, it has inherent limitations that restrict its
innovative potential. Advantages of tablet sketching in-
clude portability, information preservation, and device
longevity. Its limitations include difficulties of use in
certain conditions, such as construction sites.

M. Das et al. (2024) found that control, propor-
tions, and accuracy are superior in traditional sketch-
ing when compared with tablet sketching. Disadvan-
tages of digital sketching include a weaker tactile “feel”
of the tablet compared with traditional techniques,
which complicates effective use. However, the authors
suggested that, with training, designers could eventu-
ally draw better on tablets than on paper. Differences
between paper and tablet sketches appear to be more
pronounced at later stages of concept refinement rath-
er than in the early stages.

A higher level of efficiency in traditional sketch-
ing, compared with digital sketching, was reported by
M. Tufail et al. (2024). Paper sketches were found to
activate tactile and intuitive sensations, support spatial
understanding, improve problem conceptualisation,
and encourage diversity of thought and innovative idea
generation in the early stages of design. Conversely,
digital media often encourage a stronger focus on tech-
nical drawing aspects and externally defined ideas, but
enable more structured outcomes and a more targeted
approach to problem-solving. Digital sketching tools
can improve clarity, speed, and ease of modification,
thereby facilitating effective communication and allow-
ing designers to focus on specific aspects of their work.

Overall, research has confirmed the effectiveness of
hand sketches in the early stages of the design process
and digital sketches in the later stages of refinement.
There is consistent evidence that hand sketching pro-
motes intuitive thinking, rapid idea generation, and
visual communication during conceptualisation, while
digital sketching promotes precision, clarity, and itera-
tive development. At the same time, the perceived effec-
tiveness of digital tools remains largely dependent on
individual creative styles, levels of experience, and the
specifics of the design task.

CONCLUSIONS
It has been found that the foundation of effective
sketching lies in mastering academic drawing, which
is recognised as a generator of professional skills and
of design and architectural culture. Sketching is a pri-
ority tool for exploring design imagery at the early
stages of the project process, for conceptualising ide-
as, presenting key concepts, and transmitting informa-
tion in professional communication. Its simplicity and
cost-effectiveness enable its application in a wide vari-
ety of artistic and production fields. Priorities for using

hand-drawn and digital sketches in visualisation tasks
have been defined as achieving conciseness in visual
expression and focusing on the main design intentions
and assumptions. The value of sketching lies in present-
ing the designer’s way of thinking, showing the develop-
ment of design ideas, and enhancing the emotional, ex-
pressive, and cultural-reflective components of drawing,.

The arsenal of form-shaping resources and poten-
tial productivity at the stage of modelling morpholog-
ical, colour-textural, structural, and functional prop-
erties of designed objects has been outlined. The key
advantages of traditional sketching include the speed
of image capture, freedom of expression, and the nat-
uralness of image creation. Despite technological ad-
vances enabling precise modelling and comprehen-
sive 3D representations, incorporating sketching into
design strategies remains relevant, as the sketching
process enables qualitative changes in both visual in-
terpretation and form morphology itself. The features
and key functions of popular digital sketching applica-
tions (Sketchbook, Procreate, Morpholio Trace, Rayon,
SketchUp) have been identified: the optimisation of
operational tools, the expansion of transformation and
automation functions, the ability to work with scalable
models, the extension of colour-texture palettes, and
the integration of 3D modelling and CAD drawings into
the sketching environment. Supporting the naturalness
of drawing in digital applications while expanding their
functionality is a promising direction in the develop-
ment of digital technologies. The rationality of synthe-
sising digital modelling tools - including sketching, 3D
modelling, and CAD systems - with the aim of enriching
design processes with new formats of visual thinking
has been confirmed.

It is established that although the shift from tra-
ditional to digital sketching occurs across all areas of
design activity, there is no unequivocal dominance of
digital sketching. One advantage of traditional sketch-
ing over digital lies in the qualities of interaction with
physical media, tools, and graphic materials. Thus, tool
choice has a significant subjective component and re-
quires further research. A promising task is the devel-
opment of scenarios for graphic modelling that lever-
age a diverse set of tools to effectively address specific
presentation, communication, and creative-exploration
challenges.
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AHoTauiAa. He3Bakao4yu Ha MOsIBy MPOTPECUBHUX TEXHOJIOTIH MPOEKTHOr0 MOJEJI0BAaHHSA, rpadiuHuii ecki3
3aJIMIIAETHCS OJHUM i3 OCHOBHHUX IHCTPyMeHTIB BUpilleHHs 6araTbox NpodeciiHUX 3aBJaHb JAU3alHepa.
MeTol po60TH O6y/0 BH3HAYUTHU NPIOPUTETH Ta MeXi NOIIMPEHHS 3aCTOCYyBaHHS CKETYiHTY, 30KpeMa
Woro nudpoBOro aHaJOry, B CydacHid Au3aliH-NpaKTHULi, BUABUTHU ePeKTUBHICTb Ta palLiOHAJBHICTH B
KOMYHIKaTUBHUX, TBOPYO-NIOWIYKOBUX Ta Npe3eHTalilHUX 3ajadax. ¥ JOC/iPKeHHI BUKOPHUCTAHO METOAU
aHasizy iHdopMmauiiHux mpKepes y ranysi Teopii nmpoeKkTyBaHHS, aHaJi3y BJIACTUBOCTEH IHCTPYMEHTIB
dopMoyTBOpeHHs 06’€KTIB apXiTEKTYPHOI'0, MPOMHUCJI0BOI0 Ta CEPEJOBUIIHOTO U3alHY; METOJ, CTPYKTYPHO-
CUCTEMHOrO aHaJli3y Ta y3araJbHeHHS pe3yJbTaTiB A0C/i>)KeHb. BUsABIE€HO, 1110 B IM3aWH-IPAKTULi CKETYIHT €
iHcTpyMeHTOM edeKTHUBHOI Bidyasisanii, Akui 3/jaTeH nepesaBaTu iHpopmaliito mpo 0CHOBHI NPOEKTHI Mo3uLil
Ta NPUNYLIEHHS, Yepe3 BUKOPUCTAHHS CUCTeMHU rpadpidyHHUX CHMBOJIIB, sika XapaKTepU3ye OCOOUCTiICHUH
CTUJIb aBTOpa. [I[pyTaMaHHa CKeTYiHTy MBHUAKICTIO ikcarii 06pa3y, cBo60/ja MO/IEIOBAHHS Ta NPUPOAHICTD
CTBOPEHHSI 306pakeHb OOYMOBJIIOE pallioHAJbHICTh HOro BUKOPHUCTAHHS B TBOPYO-IOMIYKOBUX Ipoliecax
Ta y CTPYKTypi Mo/ie/It0BaHHS BJIACTUBOCTEN NMPOeKTOBaHUX $opM. BusiBieHo, mo HMPpoBUN CKETUIHT MaE
posmupeHuit GyHKIiOHAA: BiH COPOILYE reoOMeTPpUUHY No6Yy0BY, nifTpuMye inTerpanito 3D i CAD mopene#,
Ha/la€ IHUPOKi MOXKJIUBOCTI KosipHO-daKTypHOI BapiaTuBHOCTI Ta TpaHcpopmanii rpadiyHux esemeHTiB. Ha
OCHOBI aHaJi3y nporpamMHoro 3a6esnedyeHHs [JIsl CTBOPEHHS ecKi3iB BU3HA4€HO NPiOPpUTETH BUKOPHUCTAHHS
nUPpPOBUX CKETUIB Y pelpe3eHTAaTUBHUX 3aBJaHHAX Bisyasisalii, okpecsieHo ixHill apceHan $opMOTBOPUUX
pecypciB Ta NOTeHLiHHOI NPOAYKTUBHOCTI Ha eTamni TBOpPYOi reHepauil iZiei, a TaKOX Ha eTalli MOJleJIl0BaHHS
MopoJIOTiYHUX, KOJIPpHO-GaKTYPHUX, KOHCTPYKTUBHUX Ta QYHKILiOHAJbHUX BJIACTUBOCTEH NMPOEKTOBAHUX
006’eKkTiB. PO3I/IsIHYyTO mepcneKTUBU CUHTEe3y IU(QPOBUX TEXHOJIOTIH Ta pyKoTBOopHOI rpadiku. [IpakTHyHe
3Ha4YeHHs OTPUMMAHUX pe3yJIbTaTiB [10JIATAE Y MOXKJIUBOCTI 3aCTOCYBAaHHA TEOPETUYHUX I10JIOXKEHDb B IPAKTUYHY
JIANBHICTD XYZ0)KHBOTO NMPOEKTYBaHHS, BIPOBAJ/KeHHS B OCBITHIM NpoIec MUCTELbKUX Clelia/IbHOCTeH, a
TaKO0X y NOAAJIbIINX JOCIIP)KeHHAX MUCTELITBO3HABCTBA, KYyJIbTYPOJIOTI], apXiTeKTypH Ta AU3aNHHY

Knto4oBi c/10Ba: npoekTHa Bisyanisanis; rpadiute MOpie/IFOBaHHs; BisyanbHiI KOMYHIKALLi; Xy0XKHE POPMOYTBOPEHHS;
IOVI3alH-TIpoLec
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